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TONMETALLIC MITERALS HESDED FOR NATIONAL DEFENSE: 3, NITRATES 1/ 
Sv Alvin da, Schallis 2/ 
As nitrogen is one of the principal constituents both of fertilizers 
end most commercial and military explosives and as an importart part of the 
Nations syoplies of nitrogen compounds hitherto have been imported, chemical 
nitrogen is a vital factor in the national defense program, Reports show- 
ing estimeted industrial capacity, sources, and, ytilization of this element 
elready have been prepared by several Reise) The purpose of this 
Circular, tnerefore, is to summarize briefly the sources and utilization 
of chemical nitrogen in tne United States, 


SOURCES OF CHSMICAL YitTROGay 


There are three primary sources of chemical nitrogen for this country: 
(1) Imports from foreign nations, (2) fixation of atmospheric nitrogen by 
synthesis of anumonia, and (3) byprodrects of the coke-manufacturing industry, 
Table 1, which reveals the sources of chenical nitrogen consumed in the 
United States from 1936 through 1939, shows that recently nearly half the 
chemicel nitrogen used in this country has been produced synthetically, 
aout one-third imvorted, and the rematuder ootained as a byproduct of the 
manufacture of coe, 


1/ The Bureau of Mines will welcome reprinting of this paper, proviced the 
following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 717C," 7 | 

2/ Assistent mineral economist, Nonuetal Zconomics Division, Bureau of Mines, 

3/ In this report, the term "chemical nitrogen" is used to denote all 
chemically combined nitrogen other than that derived directly from 
organic matter, either animal or vegevable,. 

u/ Synthetic iitrogen Products Corporation, Report on Supplies and Disposi- 
tion of Nitrozenous Fertilizer claterials in U. S. A., Fertilizer Year 
1939-40: December 19/0, | | 

Fertilize: Review, Nitrogen Industry Reedy for Neticnal Defense? Vol. 
15, No. 5, October—Nevember 1°40, pv, 12, | 
Zaneth, J. 3,, Is Chemical Industry Ready? Nitrogen Sufficiency: Ind, 
Erg, Chem., vol. 32, 1°40, pp. 1170-1171. 
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TABLE 1, — Sources of chemical nitrogen for the United States, 1936-39 
1936 1 1938 1939 
Imports: 


Gross weight, shor tonse/ 1,034, 537 1,190,090 }1,133,653 | 1,174, 892 
Nitrogen content: aa . 


Short tons 182,600} 204,200 | 196,400; 202,000 
Percent of total United 
States supply . 33.13 32. 19 33-93 32.28 
Domestic production: 
Synthetic: . | 3/ 
Gross weight, snort tons — 257,500 sith 700 331, 500 340, 700 
Nitrogen content . ) 
Short tons 211, acd 258, 900 272, 700 280, 300 
States supply 39,12 50, 54 M711 Hu, 79 
Byproduct: . uy 


Gross weight, short tons 6g, 341 1555210 518, 385 676, 802 


Nitrogen content: 


Short tons 147, 0co 159, 500 169, 800 143, 500 
Percent of totel United 
States supply 21509 16.67 18.96 | 22,93 


Percent of total United | 


Apparent new supply: 
Gross weight, short tons 
Nitrogen content, short tons 


1,956,400 | 2,258,000 11,983,500 | 2,192, 400 
"Sl “400 622, 700 578, a | "822,100 | "518,900 | "625,200, 


1/ Compiled from records of tne Bureau of i Foreign and Domestic eee, 

3/ Based upon estimated average nitrogen content of the various aompounds as 
imported, 

3/ In terms of NH, (since this is the primary form in which all synthetic 
chemical niteecen is produced in this country). 

4/ Bureau of Mines data; ammoniwi sulfate equivalent of all forms, 


DOMESTIC PRODUCTION AND CAPACITY OF CHEMICAL NITROGEN 


WAir™ Nitrogen. — In 1939 the production of "air™ nitrogen in the 
United States was about 28C,O0CO tons of fixrec nitrogen, The installed cap- 
acity was about 3€0,000 tons a year. This wovld indicate that in 1939 (the 
latest year for which accurate figures are available) plants operated at 
about 74 percent of capacity. Capacity probably could be increased to 
410,000 tons a year by substantial modernization or alteration of existing 
equipment without constructing new plants, Three synthetic ammonia plants 
(including the rehabilitation of United States Nitrate Plant No, 2 at 
Muscle Shoals), with a projected capacity of about 190,000 tons annually, 
are under construction. When this prosram of expansion is completed, the 
combined productive capacity of symthetic chemical nitrogen plants will be 
about 600,000 tons a yeer. 
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Byproduct Nitrogen Output. ~ The production of byproduct chemical 
nitrogen ordinarily depends largely on the cutput of coke, which in turn 
denends largely on the oroduction of iron ard steel rather than on the 
demand for nitrogen. When the substantial additions being made to the 
capacity of byproduct—cole-oven plants are completed, the maximum increase 
of production of byproduct nitrogen over the 1939 level of about 140,000 
tons annually will be about 50,009 tons, which will provide a mascimam annual 
capacity of about 190,090 tons o° byproduct nitrogen, 


It is estimated therefore thet the total potential capacity in the United 
States for production of both synthetic and byproduct nitrogen soon will 
reach 200,000 short ton¢ a year compared with a production of 424,000 tons 
in 1939+ 


aMPORTS OF CHEEICAL NITROGEN 


Imports of chemical nitrosen have amounted to about one-third of the 
total apparent domestic suvply end comprise various products from different 
sources, Table 2, which shows the distribution of imports of chemical 
nitrogen into the United States, indicates that the chief chemical~nitrogen 
product imported into this country is sodiwa nitrate, which comes from Chile. 
Other chemical«nitrogen products entering. this country in relatively large — 
volume are, in the order of importance, calcium cyanamide, aumonium sulfate, 
ammonium nitrate fertilizer mixtures, aid sodium=-potassium nitrate, These 
five materials comprise more than 92 percent of the chemical nitrogen imported 
into this country, The chief source of imports of chemical nitrogen is 
Chile, althousn appreciable quantities come from Canada, These two countries 
together have furnisned more than 85 percent of the chemical nitrogen im- 
ported into the United States, Other countries from wnich large quantities 
of chemical nitrogen have been imported are Norway, the Netherlands, and 
Germany, in the order named, 


‘DISTRIBUTION .OF CONSUMPTION 


Exports, = Table 3, which shows the distribution ef chemical nitrogen 
products in the United States in 1937, indicates that in that year only 
about 6 1/2 percent of the total uomestic supply cf chemical nitrogen was | 
exported, the remainder being consumed within this country, ei exports 
have been distributed rather widely among the various nations of the world; 
however, relatively large quantities: £0 to Canada, the Philippine Islands, 
and the AEE aL 


Renewbie Betedi umption, - The domestic utilization of chemical nitrogen 
may be classified as follows: (1) In fertilizers, (2) in industry (other 
than explosives), and (3) in explosives, In 1937 (see table 3) almost three- 
fourths of the totel domestic sunply of chemical nitrogen was consumed in 
fertilizers, and more than one-third of tne remainder wes employed in the 
manufacture cf exnlosives (largely commercial). Since 1937, and especially 
during 1940, the use of chemical nitrogen in the manufacture of explosives 
has increased substantially, altheugh the ratio of nitrogen consumed in 
fertilizer to that used in industry otner than for the manufacture of ex- 
plosives has varied only slightly. 
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TABLE 2, — Imports of chemical ritrogen into the United States 


Gross weisnt NWitrozen content 

Ps os Percentage 
Ke, nt: =e 
A 21 Average of U.S. tot- 
percent{al imports 


Material | Year 


(short tons: Chile Cenadal: Europe 


sodium . 
WIT ATGs ora cs 


Calciun . 
cyanamide,... 


Anmonium 
SULTAUO cds cx 


Amnoniumn- 
nitrate=— — 
fertilizer 
Mixtures..ce- 


Sod iun= . 
potassium 
Mitrate ...+. 


Other 
nitrogen 
compounds.... |: 


"551,963 ut 

1, 395, 360 ae 
1,190,090 '4/59,2 
1 ATM. g92 4/5744 


4/10, . 
: | bake ‘ 
1120002974 \8/72,1 7 | 
1/ Imports from Japan are included with items from Europe but were negligible 


in all years except 1937 wien ta ney agzrezated 1.7 percent of total imports 
into the United States. : I , 

2/ 11 months, 

py Data not availatle, 

4/ Percentage of total nitrogen content of imports, 


Total imports 
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Tadle 3 analyzes sources and uses of the various chemical~nitrogen 
matcrials, listing them in the order of their relative importance as sources 
of nitrogen, Colwmun 4 gives the quantity of nitrogen consumed in the forn 
of the svecified commodities, expressed as percentages of the aggresate 
domestic consumption of nitrogen, The tctals at the bottom of the table 
involve ayproximations, and these account for the minor discrepancies 
that exist in tre data on total imports, as compared with table 1; nowever, 
these discrepancies do not affect the relative rank of the specified items. 


CONCLUSIONS | 


The greater part of the chemical<nitrozen industry cf this country at 
present depends on ammonia as a raw aterial, When the synthetic amnonia 
plants now under construction are completed, adequate capacity should be 
available to make the commtry independent of imports of chemical nitrogen, 
Meanwhile, a considerable part of normal domestic requirements of chemical 
nitrogen will have to te supplied by imports, Even when the full capacity 
of planned synthetic nitrogen vlants becomes available, imports may be 
needed in event of a national emergency, 


Most commercial nitrogen comcounds may be produced either directly 
or indirectly from ammonia, ‘tne sodium nitrate now consumed in industry 
and in the manufecture of explosives is derived from ammonia because of 
the greater purity of the synthetic product, The only large use for Chilean 
nitrate is in fertilizers, for which even the impurities therein are bene~ 
ficial, In short, the situation’ has changed’ consilerably since 1914 when 
all countries, except perhaps Germmy, devended on Chile for nitrogen con 
sumed in industry as well as agriculture, 
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